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ItMrfSpcresHe a i mjctfiia i k o6nacTB peMQBTiii>-B3QixfiiQKiaBbix pa6oT h Kanpaancso Ha noebtzxiesiie 
s^^ommHOCTH. CyTi> moCpercB i iH: Gnoco6 oummaercH d ncpotpbrnDi ocsaa BerepunviBocTB o6caffBoA 
sonoBHbi BaayrpH nnacTMpoi B3 Ao^P^^BpycMoft Tpy^u, BsroroBncBBoft ii3 TepiioimacTB«iBoro 
UATepsana. aanpuMcp nonBanxneHa, a B36biTO<iBoe naBnemsc coan^v^ 3*^ c«ict pacampeeiisi 
caoiopaatw^peBsuaa^TOCfi h cauopacnmpfooaiierocR MarrqMQjia. Hanpnucp, CUTB - cuecH B3BecTS0D0ft ^nn 
ropsuK H 6ypoBbix pafior, xoropbiM samniuaDnr Tpyfiy B3 TcpMomiacnraBoro MaTcpBana ncpg^ 
nepespbmRM sobu BerqpueTBUBDCTB oSct^^ft Konoiiabi. 2 3.11. ^nbi. 1 Tafin. 
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Deacrlptlon lOnBcaaae ■sodpcrcHVi]: 

|f3o6pcTeaKe cyrBoarrcn r oGnacm pcMOHTBCHgaorungionmirx pa6oT (PHP), a hmchbo k cuoco6aM 
Boceroaaanemm rqpuennHocTM o6ci^;Bi>ac KQnoHH. 

MsBecTCR CXIQ006 BOOCTaROBneinifi repuenraiocTB o6caAHbix KonoHu. eauDwaioaQift cnycK BQnoHHbi 
BaoocBO-KOMiipeooopBbix Tpy6 (HKT) hhxc KHrepsana HapymoaiH o6c^aiiofl KQnoHHbi. 3aKa^aiBaHKc 
«i« AwiMiniip y i M i y g^ ]»acTBopa D HKT npM oTKpbiTou 3aTpy6H0M npocTpamrroc. n<OTbOi HKT Bbonc 
pocwTBoro ypoBiR TfiunoBiipyioii^ero pacreopa b cKsaxmie. npo;;aBnHnaHHe raunousspyioaicro pacreopa 
3a o6c9nByK> KonoHBy npH aaKpurou sarpyfiiiGM npoci^aacrae (1). 

H<wocTaTKH aHanora r^SKmovskKrrcsi b tom. vro. Bo-ncpBbix. npoAaQKa TaMnoHMpyumero pacroopa u 
aaKOJioimoe npocrpancreo BoaMomHa tojii^o nofl BbicoKHU H36biTo«iHbiM jx&BnamcM. vrm Hc6c30nacHO /yw 
i\enocTHOCTH ocTaniiBoll ^acro o6ca^ofl Konoimbi, DO-BrropbDc ii3-3a yctg^ofmocTn TaMimuupyionvix 
uarqnianoB pcayjibraTHBaocTb onepsjjjsA hc npexjumacr 60%. 

Hasdonee finsoKZM k B3o6pcTemsK> no TcxHvtiecxofl cyutfuxriv hbjwctch 010006 ycraooGKB nnacTbipH b 
BHT^Bsne Bcrq>C Mmn4Huci ' M <i6c^f^ail sonosBbi nyrof nepcKinaiTHR aoofai Berepiiciv^uwriu KssyrpH 
nnacnrfpcM b3 ueTannvwxoft Tpy6bi c vocnt^^infai ee pacampeBBeu aa ewer coaj^aBoa w36bncnwro 
Aa»ieHMR|21. 

H^ t ocraTO K BsaeeraDro rn'>r*^ aasnxj^xaercn b tom» uto nnacTfaipb BhinanBcfi id Mcrawia. a wro ue 
noaaornKT Marrepnan nnacriiipfi aiAaanBsarb b cbbxiihtib TpenviHy b tt^caffoxA KonoHHC 

3i^atia oasuimattrcsi b noBbcmeBBB a^^TnsnocTB peuoBTBO-iciQnsm^oimbix pa6oT npK qflHOBpeucBBOM 

nocraBneHHasi sanavia AocmraeTCR tcii. wto b cnoco6c tsuvo^uaxapu nqxxpbiTBC soBbc hctcpmctotboctb 
o6(»v9iiiix KanoHH BaayrpH imacTbipcu. BbaxonBCHBiiDf b bbop nt^optaspycMoA Tpy6w, pacnmpeaaiic 
nnacTupn no BoeA A^mne nyrcu coanaHBSi ii36uTO«raoro » KavecTBe Me^uBpyoioft Tpy6bi 

■cnonbsyioT TpyfSy Tepuaanaenraaoro warqiisana. a K36biTo«iBoe AaBnesne ooanajor 3a c»kt 
pacnrapeHHn ceMopaaorpcBaionicrocH h pacaiKp5Doa;crocH uarqMana, Koropbw ^anonHHioT TpytS/ M3 
TvpMonnacTKqBoro Marcpnana nq>cn nepeEpuTneu aoBbi HcrcpMCTmaocTH D6caABoa KonoHHu. B Ka«iccTBc 
TcpuonnacTKqBoro MaTepaana iicnQiii>3yioT nomisTBneD, a b Kamfrot cauopaaorpcaaiotnerocfl h 
cauopKiiXHpHioiqci^ocH MaTcpnana HcncjiKsyKyr CMTB - cucci> H3DocTKOBy» jifln ropHMX h 6ypoBfeix pa6oT. 

CHTB nprnasHKyr. maEBboi oGptaoM, npH paspymeaim npotzHboc xpymaix MaTCpuanoB (cxanfaobie nopoAbi). 
6cT0BHbix B iKcnc3o6cTOHHfatx Ha«cjiHA, KahdCHBbzx KnaAOK. flo6bniH npHpoflBoro KaMHH. Oh 

iqxffcraBmsrr oo6olt nopoaiKoo6pa3Hb(ft acropiotmfl h HCBsptiBoonacawfl uaTepaaji. ^axiOjfsA c Bt^oA 
ii;cJio«HyK> pcaEEQOO (pH 12). Hpx CMcamBaHBii oopomKa CHTB c Bo^ofi o6pa3yrrc5i cycncaaaa (pa6o«ian 
ofecii). KOTOpaa. Cypyitm sararra b iiiiiyp» cncnaHHbdt b o6basTc nqfljicaaiqcM paz^iymcifloo* c tc^ksbcm 
BpeucHH cxnTbtBacTCR. TBcpnccT, oABOBpeMCSBO ysenirasBaHci* b o6t>cmc Vbcjuwchhc o6i])CMa - cncncraie 
r^TO*'"'^?™ KounoHCHTOB, BXOAHmKX B cocTftB CMTB. npHBOABT K paafflfTHJo B mnypc rsApaTaiQioHBoro 
AaaneHBH (6Qnec 40 Mlla). nofl acActbhcm ranparaiQKniHQro AaBneHRR e toic odrbCKTa pasEBBaKooi 
BanpHKeBBH, npaBOfSfanfmc k ero paapyuieuHJO [3). 

Eom cycncHSioo CHTB aararrb b Tpy^y ira TcpMOiuiacnwHoro MaTcpnana. to ecxb ira uaTcpHona, 
pa3URr«iaioiqerocfi npa BarpeBaHBB; aarepuerEuipoBaTb kobam. 'to uq»e3 1^ «t HaqBcrcH peaupvi c 
Bbipfinaatod Tcnna b pacnmporacii CMTB. Teima afap^cnncrcfi ffocrar oi mo. <rro(5bi paaorpcTb TpyfSy fKO 110 - 
120"C. a 9T0 Bbone TOAiepanypbi* rqn Roropofl. wanpiftiep, DonxidTcxnea paauflraaercn h npofmnner 
voBumcBByn it gyc aLTi*. T^yyiSa yBcnvomacrcH ABaiiCTpc 6c3 paaf^rmcBBa, a b cnyme ee 
npenBapHTenuBDTO cnycxa b oLBajKaHy b aoay KerepMciumuKmi o6c««Hoft Konoaabi c Barrarou 
npuMBMAercfl a o6c^pnkft KonoBBe, TepuonnaeneniHbdk uarrepaan npoBaaarr b chhiuktih Tpen^my a nocne 
oKOHnaaan peaaqpa a aopuanaaaimB TCMnepanypbi aarBCpflCBacr a otiecncwiBacT uafi^xayKi toonrmpio 
nrapesA^aafi b dGcaff^xA Kanomxe. 

npHMcp pcanB3ai9iB. npcnaonomM. hto aa rny^xao 400 m ^RcnnyaxamaoBBaw Konoaaa APiaMcrpOM 146 mm 
c ramn^niom cresoK 8 uu aueer Tpenomy nmpHBofl 2 uu a fxrassott. 2 m. 

Bcpyr nonaromcBOByio Tpy6y Anaaott 4 m c uapyxnwM p^aiMTfou aa 2 mm MeBbme iHyrpeiiaero 
A^iaMcnpa o6can;BQA Kanaaau b aarcpnanc HcrcpMrnraHocrra (t^ 128 mm) a nmnsfsaaA ctcbos 6-8 mm. 
3ariiymaKiT bbxbhS koboi Tpy6. roroBHrr cycnofaan CHTB, fifln. hcto 6epyT 100 war noponiKa a 30 Ji 
TcxHBUBcaEOft BQAU* CycneBSHio aanaBaioT a najmamuitBOByfo Tpy6y. rcpMeraaapyioT aepxaaft Koaei^ Tpy6 a 
aa KonoHHC HKT ana TpocBKc rpylS/ cnycxaiOT b 30Ry HerqpMCHiuuoeiv o6canBoft KO/iOHUbi. 

Mepe3 1,5 »i navDiaeTCft pcaicuHa a upoHcxoiiHT pasorpcs m paoAyBaioic nonaariyicaosoii Tpy6u fflin<m> 
nnn oonpBXOCHOBeHBfl 00 creaKaMa o6caaHoil KOJioHHbi. Bonce topo. nocaoTibBy MarepHan Tpy6bi 
paaufir^eH, oh npoHHKaei* a b TpomiHy. raxKM oCpannM AonojXHHTcnbHO ee repMemDHpyer. 
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riocnc OKOHHaBHH peasuHH, BoropaR np<rreKacT 0^ - 1,0 csBaxuBy ocraarunor b dokoc na 4 - 5 q pflsi 

BOOCTBUOBTietlllH TCMIICpaTypbi H aaTBCpflCBaHBK ntULHS'I'VUICUOOOft TpyCw. 3aTCM KOnOHHy HKT K71H 

lyocKK , Ba KOTopbcx nnacTiaipt* 6htji cnyiz^ea d CKBasxey, nryyTHwajor ha noDcpxBOCTb. B cxsaacHBy 
cnycKax>T KonoHHy 6ypiiJibHboc rpytS c uEinorafiaparHboc Typ6o6ypoAi* fsfmvrou ishh i^peaofl b paadypSBarrr 
rcpucTBsnpyioiivte yanu n cqncpxnMoe norasyrHTMBOBafl TpytSfai. Konomiy 6ypmbBM3tx ipytS nfyxHWWwpT. 
npoB38onHT onpeocoBsy o6ci«Koft Konomibi oorviacao mt^kmymxfod imcTpynQviM. 

npcBuyn^QCTBa jipcTyiaraewioro cnooo6a ocKOObiBaiD'Tcn Ha tom, <ito noBpesAcsMc b o6canBOfi KonoBHc 
BSonnpyeTCfi Conee Hi^exHO 3a cuer npoaKKROBeHnH M&rqinana nnacTbipH b cona ivra TpetiQiuy. K rouy 
xe nnacTWpb b3 ciuri ^ rjw e ui oro uarepBana ^^ojiroDe n nee. ras KaK bc no^nBepjKCH Koppcsaxsi. 

HcTOHHHSB KH^c^auBB: 1. BnascBHH B^., Yutn^aeo BS. CopaBomoiE Macrcpa no KanirranbHOMy 
peuoBiy CKsaxaB. M.. HqQ>a. 1985. c.l63. 

2. ABTOpcKoe CBB9;eTenbCTB0 N 1G0I330, CCCP» Kn. £ 21 B 29/10, 1990 - npoTornm. 

S. KBCTpyKOKR ao npauaaesaao cuocu BSDecTKOBoft ffnn ropHboc a 6ypoabKX pa6oT (CUTS). M^n. AO 
"CTpoAMaTcpHajiu". 7 c. 
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Claims (Oopuyna B3o6peTeHMH|: 

1. CD0006 DOOGTaaoBneHHa repMc nasawrm cftC4\fxm*x KonoHB, aUDO^uaoiiQrt ncpcxpuToe aoniii 
na^epftieiviHOCTB BsayrpR nnacrupcu. BbinonHeHHbiM b f»mt Ae^opuBpyeiiMft xpydbi, ■ pacrnHpesHc 
nnaerupsi no soeA AnsBc nyreu ooamaims B36biTOiiBoro KaBnaam, crrjiB«uuutiuiAuH xeM. tto b Katncree 
/^e^opMBpycMoft ipytiM BcnonbayBrp Tpy(Sy n Tq>uonnaciviHoro MaTqnrano. a ks^mtokiboc A&ancaiic 
oixvia»T 3a Gwr p mauBp e tum caMopasanseBanuja^ocn r caMopacumpHJonyroai warcpfiana. KorropbiM 
oancvramoT rpyCy b3 TepuoonaenraBoro uarepMana xxq^n iKpcKpbrnicM sohw HerepuenraHocTii o6canEioB 

KQJIORHbl. 

2. Caooo6 no n.l, ovmrtejomjsSkM tcu, uto d KaniacTBe TcpiioanacnviBoro MaxcpHana Bcaojibaywrr 
nonsonnsncB* 

3. Cnooo6 no nn.I m 2. crrjnsneKaEjsacfi tcm. «ito b EaHBcree cairapaaorpesaiotii^croCR h 
cauopstfimipaKm^erocR i£aTe|»uuia HtaionbaynT CHTB cmca» itaaecTKOByD pfm ropeiaiXH 6ypoBbixpa6(rr. 
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Drawtng(s) [MepTexH): 

XapaKrepMCTMKa CMfB 



XapaicrepMCTMKa 




1 . BoAOCMeceBoe oTHOiueHMe cycneH3MH 


0.3 


2. PacxQA nopouiKa Ha 1 o6i>eMa. t 


1.8 


3. PacreicaeMOCTb no KOHycy AsHMM, cm 


20.0 


4. ri/ioTHOCTb cycneH3MM, r/CM 


1.8 


5. BpeMn HaMana peaxuMM n^pajsixm npM 




TeMnepaiype 20-25''C. mmh 


OKono 90 


6. TeMneparrypa caMopaaorpeDaHviR, °C 


6onee 100 


7. CueruieHMe KauHfl CTpy6oft. MRa 


5.0 


8. ConpoTMBneHHe KaMHfl (t^vuibipaum boau, MHa 


6onee 60.0 


9. flaaneHHe nptt pacujMpeHMM. MFIa 


AO 45.0 



-6- 



RU2105128C1 



Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the; plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond (he pipe is closed [1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under hi^ excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ^n the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 !/2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and driUing operations will begin. The heal generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Y2 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more rehably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh raboi [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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Stamp, Notary Public 
Harris County 
Houston, TX 
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Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



